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(57) Abstract 

PROBLEM TO BE SOLVED: To reduce the cost and to 
decrease the circuit scale. 

SOLUTION: A couple of FIR filters (1R(1). 1L(1)) and 
(1R(2), 1L(2)) are provided to two acoustic signals for 
different virtual sound images S^. S2. Each of the FIR 
fitters has a filter characteristic where a transfer 
function to cancel a crosstalk connponent reaching a 
ri^it ear or a left ear of a listener is convoluted on a 
transfer function of a vnluaf sound image corresponding 
to an input signal to be reached to the right ear or the 
left ear of the listener. Then a 3-dimensional sound 
field space where two virtual sound images are localized 
at a prescribed position is realized by ad<£ng outputs 
of the FIR fittare 1R(1) and 1R(2) and supplying the sum 
to a right speaker SP(R) and adding outputs of the FIR 
fittere 1L(1) and 1L(2) and supplying the sum to a left 
speaker SP(L). 
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(54) [«l»a>«i»] fW^^SS 



(57) [^iM73 

Si , S2 rttc, -*tcOF I R7-f;P^ ( Is 
(1) . 1l (1) )&X/(ln (2) . li (2) ) 

*^:g;^^ji^ix/c7-f;U:5'#SS-^r-rS, -eUTs FIR 
^-tfU^lg (D&lflR ( 2 ) tfO{±i:>35-aDS:UTt 
Xtf-;*SP (R) liZm^L, FIR7-f;U:^'lt 
( 1 ) RX/li (2) <7)tt5:f3Srail®tT4:;^e-;i?SP 




(2) #^¥9-327099 



9. 

[fi^JS 2 ] item 1 <ox ^ ;>:S'#sat;f± 
1 l=KJ8<?)^g«lf^S. 

±iBII 1 <?)T J'':J'/1'7 ^ )V-^m/±3SS^ 2 fiO-T 
|g 1 <r>^i^9)Vy < )V9^WkV-±l^ 2 cOx>'':J'-'P7 

MS^2cr,'f'Ji'JUy ^jU^^mi. FlKy ^iV-S'X'h 

^mziimt^ t ^tihimcommmizn lx . 

(^iEmziimi-hb^iiht^mcr>fsmsmzMLX. ± 
3 iz-^ibi^titii^mmm^mi^'^tsz t tci otffifis 

i^^fi^y <)\^9^n.<r)^^^ms.LX^:h-thmi<7ytsa 



s. 

;Pi&fi= 0X0 tc^ft f>it^e^aS:*lJ»i: -r S i a 

±iEII 1 of'>-'^'^i^7 ^ ;i^^'&i>'±ias 2 cr>T i^i^)\^y 
^}l':S'^&<r)y^JU:$'mLi:mM-thtMz. ISd^l 

<r>mf.^n. tm2 coaasc#s<7)ai*«#»i , a. .7 h 7 

t?3^2(r>f'J^)Vy^)l'9^mi, F I R7-f;^:^'T-^) 
tOOO 1 ] 

[0002] 

'vYy*y^m^^tii%'ti,zii. ^±^fih^mi^im 
<^m<7)Mzfs.m-i>i.o<.zLxm:ix.i>. \^h^hnp^ 

X t- C J: o T X T U 5j- S- B^-r S J© 

•^(i , iie'v -y H y * y SrfflV ^tzm^co^'^izim'tfl 
l£, ^m6fJ^ni^<O&i3^0i:n?>ZttfiX'^h. L*» 

[00031 ^::t\ E.<9stm:^ms^mmt?>z 
mK\fy%—^-v YffmMizmnhixt:.tE^~n<r>'7^ 

i'ayyi-yizJ:r)'^mcoifXM^ffo. ^LX. ^y^y 

^mm^i^ y H 7 * >izmk-i-;h2: o tz-rtm. ^ 

coo 041 ASV^Ii, jje<oi9(crs-'«vyh'*ffl 

LX. m^co^m^E-iXTmiz^a-thJioizm^^ti 



(3) 
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[0005] ZtlltZMLX. y-yfl'-^iiZmrSK 

'mm^i-&^-n(r)x\i-:^\,zi. 'ommzm^-fht: 
^:^izm < s^ff ^fiO)S»*iDimT-§ =5: V ^mm^zi^-r^ 

l^iO. hfc1fii>^mm<iZltitLXii9^xV—^ff)m,^ 

m^if^<^^^'^-:^ti-'hm\^x\'^h i.oizmt^'^h 
^i: iBi^o^tti: tchko ^,z=^mmnf,zr>\,^x^mim 

7^;l'^'tl^$*tTV^«,. Z<OXo^j:if\3X] — 9^ 
■thztti^X'^h. 

[0006] 

ikTm^mi^i'isM'min&tzMz^^mm^iz^ 

:k^<-mmxi>h, ^zx\ zti^fi^^/uy ■<fUi'<7) 
(om^h'^^xhcr)m\i:mhzti}^Mtu\ ttz. # 

S^irS. Z<r>fziib. ^jicO-'N-H'^irtCioT, 's-y 

t (r>mmi,zM^-ri> z tammi-h-orz, 

[0007] 

[ilSS:»8l{-t&:'::«>co#g] -E-iT*f6BB{i±ieLy:: 

mm S: S 46 . 1 -:3<7){g>g^tfeco^^e[g;!,> e^^ 



S)vy < iv^^wb . Jtie 1 oco<ss#t6c7)^fi[{aa*> 

#f>n&fESMIS5r7 ^)V9W&.b LX^-thf^2cr,T 

V9)vy ^ )v^^^b ^mx.xmmm^m.^mm.'th 

ZbbLtz. ^UT. ±iemi<^7'x:5';i'7-f;i'^'#S 

Mf^2<r>'T'J9)vy 'i)V^m^<r>\i;,-hm^-k, -eii-e 

y 4)V-9WmiWL'&'thb^\;z. ^KTi'T-J^jvy ^}\/ 

^^wmw,2cn^'j9ivy 'i)V9^m.<^^-nm^^^ 

•vYya >\,zi. "5 #^aj^J-r i> J: o \.zim.-thZ bbL 
fz. 

[0 008] tfz. ±M^lcr)T''JS>)Vy ^)V9^WSi. 

mkzib^.znmvxm'rhbmz. ±Etta<^«#« 
zb\,znmi.xm\^^fitzmi<n'f=J9)vy 

ffiwm^zib i.znm\.xm»i>titzm2<7i^z^9)vy 

^mx.x'^mn^m.^m^'th zbbLtz. lt , 

iih^^\,i±.sd.9'axV—^^-i^{,zr>\,^X^^y-^)\^i'^ 

oio \,zistibtyixrzmmmi:mmb'rh x 0 tciiem 

^m<7)y ^ j\^9imi:^-thbmz. ismjD®#a 
Rz/m 2 ff>tm^&.(r>^iim^^ -y h 7 * vtc i 0 # 
^tati-r^ X 0 ^zm^-th zbbttz, 
[0009] iMmmzxixii. mm^^W-b vx 1 

y <)V9mi2'Ob^ixhZb\,z^j:h. tfz. ir'J9)V 
y ■i)V9<r)W&.b LT , mxMm.<r)^WcmzX 0 , 
V-'7^Wz-:>\yX^^y^iVk^o Xo^zim 
hfitz^m^^^Wmb-^hW&b^shXoi.Z'thZb 
X\ 9nx J — ^'^^)•Sr#m•^■■I.^^^S<'5^V^'s■y 

^c^^^JgSiOffijSC J: OS*JE-ri. Z b tfisimb ^: 

[00 1 01 
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1 . F I R^-f^l^^-tfDfl}^ 

2. :^^(cm&im 

[0011] 1. FIR^-f /U^-COflKR 
^•C'^$ili>F I R(Finite Impulse Responce) 7 -f >U 
[00 123 I2l4{i, FlRyH)Vf 

oiaic^-r i 3 (cF I R7 -r yi'^'tt, sMB#^Ts-ii-r 

SiS?il«iaiS*lfe nffleOMffilg-T^D ( 1 ) ~D ( n ) 

t . Ar'j^i-^x ( nT) RX/^mmm'FV (D-D 
( n ) <0JiSal^J^=:-5V^•CS^S:^Ta . n + 1 fflco^ 

SM ( 0 ) ~M ( n ) . m/miZTTCtmrnmizj: *) . 

~AD (n) {^JrOW^SixS. CKOJ©-^. tDglSAD 
( n) oai:'3**F I R7-f/W:$'(73tfi^Ifi-^y ( nT) i: 
=5:1.. ^Jt. ±ieaM^^D ( 1 ) ~D ( n ) OS@B# 
iaTJi-t>'rU>^^mtC«JEi5t. ^SfM ( 0 ) ~M 
(n) <0y ^ )l^^imiii^tL-^tlh (0) ~h (N- 
1 ) k LT^$itTV^|>. -^LX. Zff>j:o^F I R7 

N- 1 

y (nT) = 2h (k) -x (nT-kT) 

x-m^tih. ^mcommx'ii. t^m-^xoizLx^^ 
mm^mmirm^-th FiRy^jui^'tLx. -eixm 
m^mmtjmi ( 7 ^ !^ ) t,*ta j: 3 {c« 

^07^;l'^'«SCh (0) ~h (N- 1 ) ^iS^-fS 

[0013] 2 . 2|s:^BJtcig^^ 

WcSoitiSStC-PV^T. 118-01 3 ^#0St-CiJiHB 

[ 0 0 1 4 3 Itri^ Sffi#e5^c*OHiziiM^S# 

Jioiz=gmmmz'?\-^X9mi:mt^n::t.h-^^^'y 
■t/uy ^ji-^bLX. m8(,ziik-tmm<^iiC0f)<^t:>tix 

V^S. ^ti, ^(rZiiZCOXd^i^Xy'JxX'li, tE^<r> 

y^^^fucox tr-;>> s p ( L) ( r ) izmncommn 

imx'fiiifi. zff>m^i,zums±. >^tr-?&sp 
( L) ( R ) cTimmmiHi^ti'^ti 1 rj>& i><^t.m& 
Lxm^inozkt-th. 



[00151 CLZX'ii. mmB^i}^nPlii:h^tih^x 
\^-/}SP (R) *»t>. glg«L ScO^feSlCiiM^S^ 
?BM88<?5fK»lttt (eiSB^) S-HR,tL, ^n;^h- 
^fi£^J-i:LTtxt->!?SP (R) *-A,Slg#LSco;fe 

Mi>zmmti>'Spmicom^m. ammm mKit 

LX\>'^i>. tfz. 3EXtr-*SP (L) *>f>, SK«L 
S .S. #^ffi<7)f53t#tt$: H ll t , ^ 
oxh-;'^^i-i:LT2EXt-;i?SP (L) *>/i>g|i« 

LSff>^:^iz%'mth^^im<r>B^mit^: Hlr t lt 

[0016] .rcOHlCS^-r^'n;^ h-:;'=^r-^ y-feyP7 ^ 
SIHADb &?/F I R7-^^P:?'2r l,zX:n$tlh. FI 

Cr =~Hrl/Hrr 

(cJ:0^*^^>fLl.. FIR7^/U^2r «oaiWi5l«SS 
ADi tzA:>j$ix-&. 3E^A'V:^^;i'C0Wi-^s 

L «i, jDSC^iADt St;fF IR7>f;U^2i,tCA:>3Sn 
4. F I R7-f;i/:J'2i OimStiCi. t'^^ix. 
[|R3] 

l,zj:<o-^ib^ti&. F iKy^iv-i'2i <r>^:hmm.^ 

A Dp tCA:*!**!.?.. 

[0017] JD»SADr T'{4, A^fJ^ix^^c^^-vV^^ 
yi^OW««#SR tF I R7'f;l':J'2L (ItttCi ) Sr 

F I R7-f/l^^.3R {cai:^I-^&. FIR^^yP^'SR 

[SC4] 



(1 — Cl •Cr)Hhb 
t'JiRHt^rWLTfcO, ^0!l5?J«:&;?.e-*SP (R) 
iizm^^ixh, --n. jD^ADi, X'\i-&i-^y^^)V<r) 
^«fi#St i:FIR7^;l'^'28 (#«€» ) S-^L 
-t^f-vV^/K^J'&Sti-^SR *JnS[LTas:>3L. FI 
R7'f;l^^3t taj^J-rs. FIR7^;l^^3i, (i. 
(3S5] 

1. 

(1 -Cl • Cr ) Hll 

<7ymii:^-rhi><r)t^ixx. -5-«oai*)«t^t^-^>s 

P (L) i,zmn^tlh. =5:13. lliglc{i2cXf-;!?SP 
( L ) m/^X\^-ii ( R) *>4>^S<i-^S:if|Si: LT 
tB*t-«.fe»<OtS«iS*t. F I R7 ;U:J'3i &tXF I 
R:7-f;P:J'3R cr>tkmzmnt=ilhtli. ZZX'\i^<7m 

[0 0 181 Z(7)J:oicm^<Oi'uX}—i"ir-^y-tfl' 
:7-f/P:}'{c^^gft^SR . Sl S:A:'jLTxe-;<?SP 

(R) (L) x^tii^-r&ztizx*), ^m^i^sco^ 
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SJi, 2o<?)Xtr-;)^SP (R) (L) tC<J:-:.Tt.Hai: 
=5r&. 

[0 0 19] -ijit:-, ±ieia8t=;5^ty"c^'o;?.h-^'df 

•V V'-fe/P^ -f yl':? cost f--^- ^-^yPcTji^A^it^T-J) S h 

2r , 2t <r>^\im9<r)F IRy -oi-S^F IRy 

Sg . 3l (rm^iim9<r)FiRy^)V9F\Ry<)i' 

«-llISSrn y (7)gji^®(±08 i: 0 9 T'JilSiaiT'J) h 

10 0 20] H9tCfcViT{i, SP ( R ) *^^> 

t-;*SP (L) *>A,18ffi#LS<0:£SCI'jaf 

tVX. xy^-^SP (R) *-<i>lilX#LS«0:E5{cSiJ 
^«.«l&ig»eDe^«ftti: , ;^lf-*SP (L) *»i?> 

l/fHutiloV-iTW, HRR = Hi.i = Sfc§<i, :7oXh- 
:?S;^(0iE«#ttHRLSlXHi,HtCOV^r«±, Hrl = Hlr 
=At^ixh. Ztit,zi.ht, m&liZTriLfzF I Ry^ 
)V9 2^ . 2l mz 

C=-A/S 

F I R7-f;l^:5'4R , 4i, -f;l-^'?ttti:^r^. i 
tz. ll9t0^aXh-^'^-v>"t;l'7 'f;l':?(cfcV>-C 

iVcn^tCimX'hhXf. laStC^nL/cF IR7^;l^:?3 
R . 3t <0!KpttS:^-rSfc^<^SCL at^f^aCR tc-pv^ 
Cl =Cr =CT'*$ix«>c:i:*>i5>, iirts^v^ 

ta?] 



( 1 -C ) s 
X'm^ti^:Lt^^j:h. 

[0021 ] \m(r>^mm^m.t L-cJi, its 



[00 22] -eUT. ±Mm9iZ7ril,tzm&<7>^uxV 
-i'^-vy-t/uy ^ jU9i:m\'^x . 2o«xtr->&tcJ: 

•JHiJ^TcWWJSSrll^SLJ: 3 t Ltzm-^izli. mtim 
1 0 iZTn-tJ: ^ =5: F I R 7 >f yU:}' «r(ii;t#SII^S 

:fjL. :Hxhcr>X:hm^i,z':>\,^XE.i!K7tmizmk&&i: 
lft«■rs^?i«*«5^^i^■cv^i.. ciod*^, mi iiz^-t 
Xotz. ^Sfi^Si , S2 ~s„ izMj^i-thism^ 
Sr-e/tmvs (1).VS(2)— VS(n)i:L 
T. {S«^«VS ( 1 ) . VS (2) ~VS (n)ifi^ 

H,R, HgR. H„RfcL, ero«LS<;o:£StcS&#?s^ 
[ 0 0 2 3 ] 0 1 0 tc^fHfS^SKiW , A:^<i# 

t LTiSiSiffi^VS ( 1 ) , VS ( 2 ) ~V S ( n ) 

^ti^'tinm-ri>^m^Si . Sa ~s„ 

V^S. ^fi^S, tiFIR^^f/PrJ'eR (1),6,, 

( 1 ) {cAtlSix, ##fi-^S2 tiF I R7-f;l':J'6R 

(2) ,6t (2) iCA^J^il. ^tSMi^Sn tiF IR 

y^fU^e^ (n) . 61 (n) k:A^)SfLTv>s. i 

ixA,F I R7 -f;>:?6R (l~n).6L (l~n) 

{4, -?■i^^^^A:'J§i^/c^if^g^t■^*^*f^E■rl.^^t«fp^aco 

fcLT^rLTV^Stc7)t$n-l). 0^0, FIR-7-f;P 
:$'6r (l~n),6L ( l~n ) CJ: ^©SKI^S 
I , S, ~S„ C*ttT<Ki[®«VS ( 1 ) . VS 
(2) -VS (n) fcLTc0^fi^^rtTra;;iS ( 
uxV-'^¥t£\-^k^tih^WTl,zii\^X) 
*<4-;t^>ixS::i:{ctirS. -eLT, ^^•f>^)V'<7>Jk{,z 
nmt^F iRy >( iv-^f^^ (i^n) cr>\^:hmm^ 
ADiRtcA:'3§firjD^§ix. :£^A'>'^^;kiOiR{;i«JE 

■t*F I R7^;1':J'6l ( l~n) «aj:*J«jDS:iiAD 

,L{=A:^^ixTaDl[^iil., an^SADiRSt/iD^A 

^)i^y>t)V'^m nzMj^tih. 
[0 0 24] :i<nm^ZTfct^'ox I — ^^^y-^ii\^y 4 
yl^rJ'g?! 1<4, ^l>zm9l,Z7r:Ltz9^Xh—P^^>-k 
)Uy H )V9(r)Jk^im. LX'SmthZ i: tcJ: oTfl^S 

mm<om&i:m-jx\'>&. z<7)^x3xv-9^^r'y^)V' 

7 ^ yl/^gP 1 1 4OC0FIR7^;1'^'7r . 7t . 
8r , 8l S:(iiT««$tl.T*} •? , FIR7-f;l'^'7 
R Sl^St W 

mi^Xm^tihm^i^L. FIR7<;P^7lZI 
t/8R {±. 
[^8] 



(6) 
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C 

( 1 -C ) S 

[0025] F I R7-f/k^'7R tF I R7-f;P:J'7L 
t=:{4, iD^AD,R«oaj^)*«4i-ttLTA*$ix, F IR 

^-f/UrS'SR i:F I R7-f/l'^'8L ICtiSDMCll A D ^ <^ 

:5'7r at/F I R7-f;l':J'8R <r>aif}i}i^i-^y^/l^ 

J^(^tm^AD2nitZ;K:h$tL. F I R:7-f;l.:J'7t st/ 

ADjiCzAi^j^iiS. ai«SAD2Rcoa5:^>ji*;^h:-j!? 

SP (R) tfit*&$ti, jDmSAD2Loai:^«4;£;^fcr- 
;<?SP (L) tC«»&$ilT, •f-tL'?ix:Ef-v>'^;WS.y^ 

[0026] icOj:^^r«)«{CJ:|.fc, F IR^-f/U:? 
6r (1-n), 61. ( l~n) t=J:'9ia©^^6VS 
( 1 ) ~VS ( n ) t LXeomkmiiLC^^miii^t 

-^SP (R) aOf£Xt-*SP (L) *^^>^|Sfc L 

•Ci±5:^j$n&. ClittciOs KIX#LStca. 01 lie 
[00 27] CixiiT'tfOittHBti, 2r>(r)X\i-:^\,zX^ 

xm^R Ltzij^, ^ -y K 7 * V s-ffiv ^xEmmm.mi 

Sfi-^Si , S„ colBSiHSVS (L) . VS (R) CO 

ItttSr-e-ii'PixHRR. HiRfcL. KlX«LS<02c5{cM 
I. ^ixS^m^i-OigKOfS^mtSr^-ix^nHRt . 

[00281 ^<0J^fc:{4, ^vYyiryHP (R) . 
(L) {CJ:0eSX«LS<7)MSlw5^LT:?nXh-:7L 

xmmthfs^ifim.-^t ^ix^mLx-m^^hih^ixh 

tztb, ^axh-i'&mz':>\,^Xli^l&-ri><ii^tfi^ 

\,\ zcofzib. mtimioizTikLfz'^mm^m*'^ 

Xnhtlt. P IRy ^)V'9(>i. (1 — n)XtXFIR 

X\ =mx:&f}^^W^-th Z t i)<X'^ h . 
[0 0 291 0*0, 01 2{C^J:3l=:&f-v>':^;P 

iO^SPfi-^SR $-A:^]-r'l.F I r^-t/I'^J'Qr , fir 

y^)V9 9x. S-iS«t. Sf-A-y^t^-'KO^efi-tSL S:A 



:)]-ri>F I R^'f/I^:? 1 Or , F I R7-<;U:J'l Oi ?• 
iSttS. C:n<9F I R7-f;l^^'9R . 9l , IOr , 1 
Oi C{4. 013(CTiiH^L!tg^gg»HRR. Hri. H 
IS, HiL<7)!^fc5r-I.J: 3 tc^Sig^SrSo Cities 
-ebT. FIR7-f;l':^'9R , IOr CD^^itm 

«aDr tciOJDS:^, .rc3a}*^tf-vv*;K7yv-y 

h-7*:xHP (R) (C«*&L, F I R^-f/U^-gi., 1 
Oi coaJ:^SrjD»f|ADi, izX'OimL, ^<r>^^^1^ 
f-^ y^^/KO'Vy H 7 VH P ( L ) tcftj^-fl. CI t 

[0030] -lil^T'i^BJLT^^c, H»:7ce<)^^S-S 

m-thtzi^<r>'^mn^^m.ff>m^inx.-rzm^. mx.i.i 
01 o{=^-rfll«<ow»B^Bt:-. xtr-*ici 0= 

{a$-ar&'^i^{s«iw«<^sc (A:^j§*ia^Sft^coifc) 

Srnt-rSi:. 2nffl9cOFIR7-f;l'^ {6r ( 1~ 

^fuy^iu^^i liim^-fhA-zxTiF my 'i )Vf 

(7r . 7,. , 8r . 8l )<r)F IRy ^)\^91fi-Simt 
-P^O. ^g?t'2n + 4fflOFIR7-(;l^5'*J^£J 
Si:$fLi.c:i:l;:S:*. mtf, ^coj: 3=3:F I R7 

0 m t ^c:^-^tc«4, \mmmmx'm&mki,±^ < 

&zt*>(i>, ^&SS^SIffilc(i;c*<#F I R7-^;^^' 

[003 1 1 ^^, CiiiiTittBBLT^/tr^aW^JIS 

^tX'li, m9tmi2i:imLX^i)^i,XolzFlR 
7 ^ J: i. W^j&iv N- H X T WKS^r o T V ^ S . 

[0032] 3 . ^mcomm(^^mm±^mi 
ztit xi^^x # 7t i -p ^:ig«^=sf# t Lx . ^m<r> 

F iRy^ju^<mci:mkX*)i>nm-t&tmz. 

ar. mi-m7 i^mLx:^^m<omm<ommb 
LX(r>msw±mmiz':>\^xmm^?> . 

[0033101 {={4, *SIS6«OJ^S<7)^SS^^Sfc 
LT , 1 OiOiSSff* i:^^$ithi%-^(^mmz-:>\, ^X 

(^m^&b^^tiOX-if)^. Z<7)l^(,zi±, 02tC^ 
■rj:dt=<S«^t6VS ( 1 ) «0^t LT, glg^LSO 



(7) 
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[oo34]v1c:t, 010 tTiiBB Ltimm.ff)^mm 



H — St • H IB 



1 



(1 -C ) s 



SP (R) . (L) <7)#aJ:ft«:L, RfcLT 
C 



+ S, • H, 



(1 -C ) S 



— S I ■ H 111 



( 1 -C» ) s 
1 



K = S. 



L = Si 



H, 



H I n 



(1-C« ) S 



(I ) s 



[0035] ztiiz&-^\^x:^mcomm<7>^mm^m 
mtLxi±. mi(fZ7rt^^o(,zLxmgii^tzti^T^ 

hZbl^z^^h. o^O. Zcom^l^zlt'&^c/ylhX-nco 
FlRy ^}\^^\^ , 1l i:WL». F I R:7>f;^:^ 1r 
±iB(aiO) l,zmr$\^X. 

m\ 1] 

1 c 



Hi 



(1 -C« ) S (1 -c» ) s 

Xw^^fihWttm^fihXo^zm^L. F i Ry >f/u 
5^ 1l ^: tT{ilRl«(c:±ia (»1 0 ) eca-::^v^T. 
2] 

C 1 
HiR + Hii 



(1 -C" ) s 



{ 1 -C ) s 



IR7-f;l^:?6R (1)S.I/6l ( 1 ) fc , rJ'o;?. h- 
^'^r+>'-fe;U7-f /I^rJ' 1 l&J|^^f€>F IR7-fyU:J'7 

[00 3 6] -eLT, iS«^«VS ( 1 ) t^j:h=^^m 
F I R7 -f 1 » ffi^-hM^XM-A S P ( R ) 
(L) icA:^-tS. :itii^X^. ;^e-p!?sp (r) 



+ S, • H,L 

H H.L 



(1 -C ) s 



(1 -C» ) s 



1 



(l-C ) s 



H.L 



^-th-^rixh-^Wimt^xy-^tV^tVX^ 021C 
*L.Jtf5^1*ttH,R, Hu3&^*aiit7tif»(i#Si 

02tc^L3tfE^!|t14HiR. Hn.l,z&':i\,^xmM^ 

tih^iiuzx'ows.^sms ( 1 ) t/imzt^ztiz^ 

:L<^iioi.z-:^mmcrmm<n^mM^mm.tLxii. 

l^ffi^'^i^^^-thcniZ'O^ 2OC0F I R7 ^ 

[ 0 0 3 7 ] ijcic, ±Mm 1 ec^ Li-z-^m:m<rymm<r>=^ 

&.^-^hii»)<ry^mm^m.<rm^t:m3i,Z7P:t. Cli 
T'Ji, ll4{c^-riptc:2-:?o{5S^«vs ( 1 ) 
( 2 ) co^ *>, ISS^tavs ( 1 ) *i®ffi^LScO:&5: 

imUm.V S ( 2 ) *<l|$IX*LS<7):&i:t*iP<0-tilf' 

[00 38] ddT. laifCS^LstF I R7 ^/WiJ'l 

L.it«fi!tc0^^i^Mtc J: 0.04 (cS^-r 2 ooisa 
#«VS ( 1 ) (2) iSrSffi$-li:*«^l=-5V^T#tT 

-?-<7)^«jt{i, (SiS^mvs ( 1 ) ( 2 ) 

(R) , (L) 0#aj^jSrL. RfcUT, 

[ai3i 
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H= (Si • HiR+Si • Hai.) 



1 



+ (Si • H,t+S. • H.J 



(1 -C» ) S 
C 



[^14] 



T.= (S, • H,R + Sa • IUr) 



(1 -C» ) s 

c 



(1 -C» ) s 



+ (Si ' H.L+S2 • Hzl) 



(I'C ) s 



K = S, 



1 c 



( 1 -C" ) S (1 -C ) s 



1 c 
H 2B~-^ : H Hti:~ 



(1 -C ) S (1 -C" ) s 



L = Si 



H.t 



-+H, 



(1 -C ) S ( 1-C* ) S 



+ S. 



(1 -C ) S (l-C ) S 



[0039] cfLica-^fv^T , :^m<ommizx I. 20 
iiim^mvs (1) k^j:^^mm^Si i,zMmLfzF 

IR7^;1':5'1r (1),1l ( 1 ) . ^tt/iR,«^{ftV 
S (2) fc^rSWaKt^Sj {cS^JSGL/wF IR^-f/WrJ' 
1r (2). U (2) *^iSftf.ttl.. •?-L.T, F I R 
^^yl'rJ'lR ( 1 ) LT{±, Jiie 

mi 4) izm^\^t:m-^h . mz miDRx/m 

1 2) lc*L/ct><7)t|5l«i:^€., F lR7-f;l^ 
rJ'lR (2). 1l (2) <5D!^fcLT{±, (jgl:14) 
tca-cJV^T, F I R7-f;U:J' 1r (2)«i, 

lai 53 

1 C 

H.„ ^H,L 

(l-C ) S (l-C ) S 

T^SiX. F I R7-f;P:$' 1l ( 2 ) 
[fKl 6] 

C 1 

H •» I- H .L 

( 1 -C ) S ( I -C ) S 



[00403 ^LT, FIR^^/l-r^lR (1 ) . 1l 

(1 ) {cti^Sfi-^Si SrA:bL., F I R7 -f 1r 
(2). li. (2) lc(i^Sfi-^S2 SrA^J-r.&J:a(: 
L. FIR7-f/^:^'lR ( 1 ) St^fF I R7 ^ /U:? 1r 
(2) cr)tii:'J{i:JD»SSADRCA:'DLTJa»5r=itVV 
eottt:tiS-:&xhr-;«SP (R) Fl 
Ry^jU^li (1) m/FlRy^/U^fli (2)<55 

SP (L) l=et#&-r&iat=LT. ifSS^^SSrm 

[ 0 0 4 1 3 ico i d >5:mfiS<?)#SS^JSi:(i. H 1 0 
lCii(t.?)F I R7-f/P:?6R ( 1 ) , 6t (1 ) 
R (2) . 61 (2) iO^SrltWSHl^S, ai^Sz tc 

^)u^7^ , 7l . 8r , 8l t:mtxm^^ti%,mK 

(1) . It (1) . Ig (2) , U (2) S:(i;c..|. 
c t C J: 0 L>t t cofc t *<T^ * . 

[00423 -rWciO, ^f-j{rSP (R) ( L) A> 

-:7^^i'«idr^:^-feyi'$ixT, H4tcS5L;t^*mttc 
S^^^T^^$ix«.^{!ilcJ;0<RJS««VS (1) , V 
s (2) Sitters. 
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[004 3] -?-Lr, ztit-cmmLrmtimiR.im 

<R«««VS ( 1 ) ( 2 ) ~ ( n ) «?5-3 *>, fil«if«V 

S ( 1 ) *mi#LS£7):&B:i;*5(C^iX^n?iJS-rS 

(n) <7)fES^5:H„R, H„t,i:LTV^S. 
10 0 4 4] dcOJS^tCli. 0 5 iZ^-rX 3 
VS ( 1 ) (2) ~ (n) fc^irS^Sfi-f-S, , Sj ~ 

R7^;1'^'1r (1). 1l (1)], [FIR7-f/P 
:J'1r (2). Il (2) ] ~ [FIR-7^7U:J'1r 
(n) . 1l (n) ] ^^iSlf^il-l.. Cl.rT% [FIR 

7 -f/l^^- 1r (1 ) . 1l ( 1 ) ] mz^r: 
Ltz miD&l/ mi2) lzi<0^fl^fiM^ti 
tfz. [F I R7-f;l'5' 1r (2) . 1l (2) ] 

cOi^t5tt:S^t;t 5 ) 24V (lai 6 ) tCioT 

^tl^'tim^tli,, ^LX^ [F IR7^/1'^'1r 
(n) , 11 (n) ] COfftttLT. F IR7^;U^1 

R ( n ) « 
t»l 7] 

1 C 

HnB ^ HftL 

( 1 -C ) S (] ) s 

Cai 8] 

C 1 

HnR I" HoR " 

(l-C» ) S (1 -C» ) s 

[0 04 5] -t^fi-^Si {iFIR^'f/WrS'lR 

( 1 ) . U ( 1 ) iZAtl^tl, "Sms^Si liF I R 

7-f;P^'iR (2), 1l (2) tA:*j:^*i*. WSfi 

^S„ {iFIR7-f;L-^lR (n), 1^ {n)l,ZXiJ 
iti^zbiz^^. *;<.e-;&SP (R) 

F IR7>f;l':J'lR (D.Ir (2)~1r 
(n) <7)ai:*j$r3DS:flADR {cj: oaillcLTtiiJ:^*^'**^ 
— :tr, ifexf-j^sp (L) FiR7-f 
/i-^ii (D.u (2)~1l (n) com:J3^Jn» 

StciOlfSfi-^s, ~s„ trm^-t^ztizx*). X 
e-* s p ( R ) ( L) i}^t,mmki,zm^x.h=u^t l 

meizmLtimm^mzm-ri^'^X^^^ix^^ 
mzj:r){m'BmvS (D , VS (2)~-VS (n) 



[ 0 0 4 6 ] 0 1 0 L-!t«««?3^lgfl^ 

g-CJi, nm<OiSiM^mi:^ii^^thfiif>iz. Hua«0<J: 

atC2Xn+4ffl^F I R7^;U:J'36f<'iJSi:=Sr&. ClfL 

sxm4 tzxmivtzmim^hmmixh j: 3 iz. nm 

C0§m^iSi^^i}L^iti>t:ib(,Zii. 2 nflc7)F I R7 

St LTJi2oiSJSco{a«^S^ffl$-ti-i.^g«lf*^ 

g*<j2>^i:^r&%&*^S4>^»'->fc#;t^>ix.S.*^ 010 

■li:*t«i2x2+4 = 8ffl£^F I R7-^/^^**^^^St^ 

2x2 = 4ffl<?)F I R7-f;l/^'S'«e®i;-riltfJ:V>. 
[0047] *7t, t tT03 IZT^Lfz^ 

wm^mcoThcomma. 5fcic0i 2t;:^t?t^-y 

M.^Zti)^X-^h, otO, 03lc^L?tF I R7^-;l^ 
^'Ir (1 ) , It, ( 1 ) , 1r (2) . Il (2) «0 

[»19] 

1 c 

=1 =0 

(1-C» ) S . (l-C ) s 

t^&idl::, ±iBF I R^^^t-rJ-lR (1), li 
(1). 1r (2). ii. (2) (T^y^ju^mii^M 

■thZtiZ^y)^ F IRy ^JU:}^ 1^ {l),l 

L ( 1 ) . 1r ( 2 ) , U ( 2 ) ti, -ril-Pil0 1 2 

{C^f F I R7^;U^'9r, 9(, . IOr , 1 Ot 

3iz^.Lrz^wn^mscr>j^bi^mcr,mmzxf). ^-y 
xm.mLxmtz=^w^±mmizx 

•yl'y*yi:mmLXW±i:'no^(.ZI,i. HigtcfflV^ 

[ 0 0 4 8 ] 07 «i, :^m<r)mm<r>^wm±mm.i: k 

i.{f*xb--;* s P ( L) (r>iS.m(^^mzX 'OW^^ti 
* L e f t ^-f-y^JU. V S ( C ) OffigcO^ 

fl[fc:J:OII^S#t«.Cente rf-vi'*;l'. 

S P ( R ) (r){iLm<r>^mzX On^^tlt Right 

^^y^^ji'<7)^'SPt. W3izii\^xim^iSiVS (s 

R) cr){s.m<o^mzx 'jm^^tii>R^^y^)umfm 

m^m.v s ( s L) cr,itLm<r>^mzx os^^sits l-?- 



(10) 
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P (L) (R) (OMzXr>X. ±Mi5i-^y^)U<7)^P 

«o^(asrira uc'f^'^y KW^Srs^-r I. z t imm 

S<r)mz$mti> t Sil.S±IE5 f-^ y^^tUcO'^^coB. 
mmt&X/^ttXh—}^m.^i:1lirmmizj:*)'3iV). Zil 

i. J: ^ tc, mm^m:ff)J^imm-h F l R7 /U:? 

y 1 0 0{c«ias^*>'B!ii^$fii. . 

[0049] mJiH5ay^6<7)fli^icfe»t 

I.. iR«^vs ( 1 ) ^mttx. zcowm^m^s 

( 1 ) *5Slg«LScO:&Hl:PM^I.^^<?3fEJ*#1tH 
lR^^OV^T, Xtr-;>&SP (R) i/imrt^m^iz^t 

142^-ir^TS^^#L s(o:^mzpmt&tx'<7)sm'mt. 
mm<r>mwm^m.x'ii. fiES<^;^t-*co#ttHspa 

\Ky ^)V9<r>y >i)V9mL^:Wi^-th:Ltx\ ttS«o 
iS^. ^M.<^=^Wm.<r)^)::^-yy)\^-J^X"^mLtz^ 

^i,z%(:,tihmmii'n(^ti.i,iio^z. i^isu—i^av 

[0050] 

[ffeHflco^dS] ia±i»BJU7t: J: d tc*^BJ<^^SPS^§l 
n«<75iR5B#«S:SeS-ar&<?5C2nffltfOF I R 

'O'J'-^S^^'P I R7 -f^k^-^Ci OHi^rTcW^SrtfSi^c 
a6wW«S±ilMSrf#&ifc**nrt|t^rO, #fc:F I R 

y -{ )Vi>^f\-V^ j^Ti,zi.K)mm-hi%^i,z\,i. ±m 

it^mh:Lkifi'^thb\-^otmi^Lx\-^h. ttz. 
^wMcriF I Ry ^ ;i'i^i,mm^m.immmi,zim^^ 
t^tii>m&<7>&^m\ii>zMLXi'ay^h-i'^-^y-b 
)U</it:isb(r>^mitt:S^SiA.tEy4fU^'mti^-th 
J:o{c§nTv^Sii:*'f>, F I Ry ^ jl^^coy ^ lU^ 
«aS:^ tt ^' ox V-9^^y-^)V<7>tz>!b(r>B^ 

mmmtL. WM^i&imwinzwm-ti>t^tii,m 



Jtai<?DF I R7-f;P^'S:ll;c7t>'N-K'>xr$-fiJffl-r& 

&«^tc<±, ms<r)'i-^mym&(ttmizmt>tii> ztiz 

[iaBB<7)f8*=5riKHJ] 

imi}^^m<rmm(mm(r>mwm^stLx. i 

[ II 2 ] 1 r)<r>im^m<r)^^t^^m^tzmmi-& t $ 
[03] :^mm<omm t lt , 2 ocoisai^tesr^ias 
[04 ] 2 ■ocr){m^Wi(n's^ti<^wmi>zmm-& t $ 

[06] n<i<7)i5.Hif«cOW|S*iSl®#(CSiJ^Si:S 

[07 ] :^mmcommcr>=Bmm±^mt: K/p-t-— ^-^-^ 
y h-i^xxAicji^ vtim^commi^-tmmmx'h 

[08 ] OX h-^'df ^ y-t/p^ -f /I'lJ'cTjai^ 

Sr*-f7'Oy^'0T'$)«). 

[09 ] ^^(rmi^nMkX'hh^^zms t «f t 

S :7 ox h -^'^-V y-tJl'y -f ;l':J'C0flili£S-^7'o >y 
^'0-CS>«.. 

[010] 09C5^-r^'DXh-^'dr-v>-fe;P7^;U:J' 

^<7)«fiKi&*-r7'o -y ^0Tfcl) . 
[01 1] nfflO<RS^<^?^*«S18#C=S'JSrrSi: 

$ix^Bmmtt:m-tf.:ibcommmX'h?>, 

[0 1 2 ] 'v-.y F 7 * y(Dmmizi!im'r^=^mm.mm 
(r>m&i7fi-tyu -/ 0rfc& . 

pii^^mmizmmth t $ti&mmmt^ip-rtztb<^m 

[014] F I R7 -f ^U^'COflTfigS^^-TT'D y ^0T<fe 
[1?-^«^I»HB] 

1r , 1l . 1r ( 1) . 1l (1 ) . 1r (2) , 1 
I (2), 1r (n). It (n) FlRy^JUi^, 
VS(l)~(n) <g2B^, LS KIX*. AD 

„ . aDl Snflcfi, sp (R) txt:-;^, sp 

(L) ^Xtf-X? 



(11) 
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[01] 



[112] 



[04] 




[05] 



Si 

1ft<2) 
1l(2) 



1 xu C 



lR(n) 
U(n) 



[06] 




SP(R> 



SP(L) 



HlR 




>^ ✓HnL 



^-^^-5 ^ VS(n) 



- N, \ 



K^f -VSO) 



VS(2) 






Y^AOl 


1 


J Hll 





(13) 



m9] 



LS 



C = . A/S 
[01 1] 





1 




ADr 


(1-C2)S 






SP(R) 



At 


c 

















1 






(1 -C')S 


i 




VS<nJ 



/ / \H2R 



SP(L) 

[mi 3] 



Sl m r-' 

VS(LM«»tf«) 



114] 



xCmT) 



D<1) i)(2> D(3) 

I i L 



M(n-2) 



M{1) M(2) M(n-2) M(n-1) M(n) 



D{n-1) D(n) 



•^^) 



ADO) A0(2) 



ADCn-Z) AD(n.l) AD(n) 



